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Surnrnary 
Diaspores ofthree Aegilops spccies, A. neglecta, A. geniculata and A. triuncialis, were colleCíed in dry grass-
land in S.W, Spain. TOe seeds were classified according to position in the diaspore (detached spikc), weighed 
índividually and theír germination tested. Large-type secds of the three "'pedes startcd to gem"linatc withín 
24 hours, while small-type seeds exhibited some delay or reduction in germinatíon. 
Résumé 
Variation de la laille des sementes el de la germinalion chez twis espéces d'Acgilops 
Les diaspores de troís especes d'Aegilups, A. neglecta, A. geniculata et //. triuntialis, ont été récoltécs dans 
une praírie xérophile du Sud-Ouest de l'Espagne. Les semences ont été c)assées sdon lem position daos 
la diasporc (épi détaché), pesécs iodivíduelleml':mt et ¡cm germination a eté testee. Les sernences de grande 
taillc des tr01s especes commenyaient a germer apres 24 heures, tandb que la germinat10n des semenees 
de petíte taiIle était retardée ou incompletc. 
Zusammcnfassung 
Anderungen der SamengrWJe und der Keimfahif(kei[ !xi drci Aegilops-Arten 
Ahrchen von drci Aegilops-Arten (A. neglecta, A. genicu{ala and A. triunciafis) wurden ín cinem trockenen 
Grünland in Südwestspanien gesarnmelt. Die Früchte wmden ihrer Position in den Ahrchen (abgebrochene 
Ahren) nach sortiert und cinze1n gewogen, und es wurde ihfC Kcimfahigkeit bestimmt. Die Früchte des 
groBen Typs der drei Arten fingen inoerhalb von 24 Stunden <in zu keimen, wahrend die Samen des kleinen 
Typs cine Keimverz6gerung oder Keimúi.higkcitsminderung z.eigten. 
Introduction 
Heterogeneity in the germination of seeds has been found in homogeneous, selected 
populations ofwheal (Triticum aestivum L. emend Fiori el Pad), and ha.s been related 
to lhe size of lhe seed and ils posilion in lhe spike (Chaussat and Bouinol, 1975). 
Several sludies of wild relatives, Aegilops species, have also shown seed heteromor-
phism (sensu Venable, 1985) in sizc and germination polentiaJ (Wurzhurgcr and Les-
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hern, 1969; Oatta, Evcnari and Guttennan, 1970; Oatta, Gutterrnan and Evenari, 
1972; Marañon, 1987). 
In this study, the germination of sceds in relatioJl to thcir sizc and position in the 
spike was studied in three populations af A. negleeta Rcq. ex Berto!., A. genicufara 
Roth and A. triuncialis L. respectively, coexistiug in dry grasslaud ofS.W. Spaiu. 
Materials aud rnethods 
Diaspores (detached spikes) were colleeted iu dry grassland, on granitic soil, in        
Spain (31" 40'N S' ss'W). Site elevation was 300 rn, with mean annual precipitation . 
of 754 mm. Ouring October 1985 - Juue 1986 (seeds were harvested in July 1986) 
the total precipitation was 582.5 mm. 
Diaspores were stored in papel' euve/opes at room temperature until gennination 
cxperiments were carried out in 1987. One hundred diaspores of each species were 
chosen randomly, and the secds contained were counted, wcighed individua11y and 
elassified aecording lo their position in the diaspore (spike). 
Seeds of the same type were grouped and placed in pelri dishes, over filter paper 
moistened with 4 ml of distilled water, kept in the dark (wrapped in aluminium foil), 
and located at random in a growth ehamber with allernating temperatures, 25"C (16 
                          (eight hours). Seeds wilh radicle emergenee were eonsidered as 'germi-
nated' and eounted daily until the 15th day. Germination time (GT) was ealeulated 
as the inverse ofthe eoeffieient ofveloeity (Seolt, Jones and Williams, 1984). 
Results and discussion 
Seed type and weight 
Diaspares of A. negiecta and A. genicuiata eontained 1-5 seeds (average 2.27 and 2.81 
respeetively) and those of A. triuncialis up to eight seeds (average 4.84) (figure 1). 
The general strueture was 1-3 pairs of seeds in the basal spikelets (one larger and 
lighter and the other smaller and darker), and 1-3 solitary small seeds in the terminal 
spikelets. 
The spike was detached by the 1 st or 2nd basal, sterile spikelet. Within lhe diaspore, 
seeds in lhe first spikelet in the base were named LI (large) and SI (small), and the 
same for the seeond (L2, S2) and third (L3, S3) two-seeded spikelets (the latter type 
is only found in A. triuncialis). Solitary seeds could be found in the 2nd (Ss2), 3rd 
(Ss3), 4th (Ss4) and 5th (Sss) terminal spikelets (the latter two types only in A. triuncia-
lis). Table 1 shows the numbcr and weight of seeds of eaeh type contained in 100 
diasporcs for the three Aegilops species. 
Number al' seeds per diasPQre and spíke structure werc very similar in A. neg{ecta 
and A. geniculata, but the mean weight per seed was twice as great in the former specics. 
A. triuncialis seeds were similar in síze to A. genicu[ata, but the number 01' seeds pcr 
diaspore was almost double, with numerous small (S and Ss types) seeds. S-type¡L-type 
seed ratios were 1.08 (A. neglecta), 1.21 (A. geniculata) and 2.18 (A. triuncialis) respec-
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Figure 1. Frcquency oi'                   types (!\ = lOO) accordmg to thc number 01' seeds containcd inside, for 
three Aegitops spccies. 
tively. 
Marañan (1987) studied the seed size in a nearby population of A. neglecla in 1985. 
The average seed number per diaspore was 3.0, with an SjL seed ratio of 1.35. The 
average seed weighl was 36.10 mg for the L type, 13.32 mg for the SjSs type and 
22.96 mg as total average. Thereforc, secd production per diaspore was highcr in 1985 
than in 1986, probably related to a higher precipitation in 1984-'85 (944 mm) than 
in 1985-86 (583 mm). The inerease in total seed weight was due to larger L seeds 
(similar number but 35% heavier) and more numerous SjSs seeds (58% more seeds 
but of similar weighl). lt secms that lhe over supp1y of photosynthate in 1985, as 
Table l. Mean weight of diffcrent sced typet-; (see lext) in threc Aegilops species. Between brackcts, number 
of seeds in 100 diaspores. 
Secd type Mean seed weight (rng) ± S.E. 
A. neg{ccfa A. genicu{ala A. triuncialis 
Ll 26.91 ± 0.75 (100) 1].23 ± 0.34 (95) 14.l0 ± 0.]6 (100) 
L2 25.32 ± 1.38 (18) 10.22 i 0.61 (32) \3.08 i 0.34 (48) 
L3 (O) (O) 8.28 i 0.42 (4) 
SI 13.47 ± 0.67 (64) 7.41 iO.26 (71) 6.40 i 0.27 (71) 
S2 8.92 i 0.69 (18) 5.18 i 0.37 (32) 4.88 i 0.20 (48) 
S3 (O) (O) 2.93 ± 0.50 (4) 
Ss2 13.89 i 1.81 (26) 8.61 i 0.63 (39) 10.49 ± 0.50 (50) 
Ss3 6.00 (1) 3.21 ± 0.68 (12) 3.72 ± 0.19 (77) 
Ss4 (O) (O) 2.57 i 0.14 (66) 
Ss5 (O) (O) 2.09 ± 0.29 (14) 
Average 20.06 i 0.55 (227) 9.43 i 0.26 (281) 7.85 ± 0.24 (484) 
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Figure 2, Germinalion (rad idc cmergcnce) of L (O) and S,. Ss (. ) Iypc!-. 01' sceds (sce lex t) in th rcc ¡/egi{ojJ.\· 
spccies. 
compared 10 J 986, WélS used 10 mI lhe L seeds up lo their maximum size and lo fill 
more S/Ss seeds in te rminal spikelcts. 
Datta el al., (1970) co llected diasporcs of A. gCJ/icula/ll from a roads ide in Israel , 
but u nfortun atc ly they d id not reco rd the distribution of secd number and sizc pe r 
diaspo re. They described a d iasporc with four rcrtile spikelels (t heir type IV) not rOllnd 
in this stud y. Thcir va lues of avera ge seed size (from five replicates): 12.9- 17.7 n1g 
ror L ,eed s a nd 3.3- 9.3 mg fo r SfSs seeds are compa rable lo lhose observed in l he 
S. W. Spa in po pll la t io n. 
In greenhouse experiments, Daua el al .. ( 1972) demo nst ra lcd tha l the weigh t 0 1' 
A. geniclIlata ,ecds is extremely plastic. Under lo ng photopcriod ( 18 hOll rs) a nd low 
temperalll re ( 15j 10 °C), plants prodllced heavier seeds, e.g. 20.6- 27.3 mg fo r L I srccls, 
and 12. 1- 15.9 mg for S I seecls, whereas wilh a short pho toperi od (e igh! hOll rs) a nd 
high temperalllre (28 j22 Q C), lighter ,eeds were prodllced , e.g. 11.3- 11.8 mg for L1 
and 4.8- 6. 7 mg for S I seed s. However, the \Ve ight ralio be lween LI and SI seed s 
'-'vas kept close to {wo in a lll he trea tmcn ts. 
Seed germinal ion 
More than 90% o f la rge (L type) seeds sla ned to genninate (emerged radiele) wirhin 
24 hours for a ll three speeies (figure 2). Smaller seeds (S- Ss) showed so me dela y, 90% 
had started gcrmination afte r fou r clays in A. lriuncialisand aftcr six days in A .neglec lCl. 
One ¡¡fth ( 19'Yo) ofthe small seeds 01' A. genicula/a failcd to iniliale germination after 
15 days (rabIe 2). 
Previous germ inatio n st udies of A. lIeglecla (Maraña n, 1987) anel A. geniculata 
(Datta, E vena ri and G utterma n , 1970) al50 showed rapid germ inat io n (sta rting with in 
24 hOll rs) in L seed s and severa l days delay in lhe germi nal ion ofSjSs seed s. 
I n field conditions, seeds of A. neglecta are dispersed j o in tly in ¡he sa me d iasporc. 
Af'te r the firsl rains in autumn, large sceds germ ina te rcadi! y, bUl sma ller seeds s ta y 
dormant inside the di aspore, al leasl for o ne year (Mara l on, 1987). T his secondary 
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Tab!e 2. Germination percentage (GP) af\er 15 days and gcnnination time (GT) (see texí) for different 
seed type:.: in (hree Aegilops specics. 
$pecies Secd type 
LI L2 LJ SI S2 S3 Ss2 Ss3 Ss4 Ss5 
A. ncglecta GP 99.0 96.3 96.9 lOO 87.5 100    GT 3.0 3.0 3.7 4.2 3.5 3.5 • 
A. gcnicu!ala GP 99.0 lOO 77.5 8 t.2 96.3 66.7 
GT 3.0 3.0 3.1 3.1 3.0 3.1 
A. triunciatis (iP 97.0 lOO lOO 98.6 97.9 IDO 100 98.7 97.0 92.3 
GT 3.0 3.0 3.0 3.2 3.3 lA 3.0 3.2 3.3 3.3 
dormancy seems lO be induced by chemica] inhibitors in lhe glumes aud huIls af Aegi-
¡OJi.\' diaspores (Wurzburger aud Leshem, 1969; Datta, Gutterman and Evenari, 1972; 
Lavie, Cahen, Evenari and Gutterman, 1974). 
Seed heteramorphism (sensu Venable, 1985), that is, seeds witb different germina-
lion pat\erns produced by the same molher plant, could be produced by 'somatÍc heter-
ochrony', an ontogenic process ofchanges in developmental rates ofseeds (Silvertown, 
1983). According to this hypothesis, smal!, distal seeds would be dispersed in an imma-
ture state, and the germination response therefore delayed or reduced, the seeds 
becoming sensiUve to germination inhibitors in the diaspore, However, Chaussat and 
Bouinot (1975) found that, in Triticum aestivum, smaller, distal seeds within lhe spike-
let germÍnated fas ter. 
The physiological factors governing seed size in wheat seem to be influenced by 
lbe supply of pbotosynthate and the sink capacily af the seeds (Martínez-Carrasco 
and Thorne, 1979). Research Ís needed on tbe physiological basÍs dctermining the 
somatic difference in the germination behaviour of Aegilops and Triticum spccies, 
References 
Chaussat, R. ano Bouinot, D. (1975). Hétérogénéité de la gcrmination des grains de l'épi d.e blé IJriticwn 
aestivum), Compres Rendus de l'Académie des Sóences, París, Série D, 281, 527-530. 
DaHa, S. c., EVel1ari, M. and Gutterman, Y. (1970). The heteroblasty nf Aegifops ovala L. Israel Jnumol 
01 Botany, 19, 463,-483. 
Datta, S. c., Gutlerman, Y. and Evenari, M< (1972). The iunuence of the origir1 uf the mothcr plant on 
yi( ld and germination oftheir caryopses in Aegilops ovala. Planta (Berlín), 105, 155-164. 
Lavie, D., Levy, E. c., Cohen, A., Evenari, M. and Gutterman, Y. (1974). New germination inhibitor 
froro Aegilops ovata L Natare. 249, 388, 
Marañon, T. (1987). Ecología del polimorfismo somático de semillas y la sinaptospermia en Aegilops ne!?-
lecta Req. ex Bertol. Anales del Jardín Botánico de Madrid,44, 97--107. 
Martinez-Carrasco, R. and Thorne, G. N. (1979). Physiologícal faetors jimiting graio si::-:e in whcaL Journa! 
of Experimental Botany, 30, 669-679. 
Seott, S. J., Jones, R. A. and Williams, W. A. (l984). Review of data analysis methods for seed germination. 
erop Scienre. 24, 1 ¡ 92-1199. 
587 
T. MARAÑON 
Silvertown, J. W. (1984). Phenolypie variety in secd ge rmina tion behavior: the ontogeny and evo1Ulion 
of soma tie polymorphism in seeds. American Narurafisl, J 24, 1- 16. 
Venablc, D. L. (\985). The evolutiona ry ecology of seed heteromorphism. American N(l/uralisl, 126. 
577- 595. 
Wurzburger. J. and Lcshem, Y. (1969). Physiological actíon af lhc gcrmínatíon inhibitor in Ihe hllSk al' 
Aegilops kOfseyi Boiss. Nevv' PhylOlogist, 68, 337- 34 1. 
588 
